
Objective: Development of an advanced optimization-based 

design support tool for microgrids in remote locations, aimed 

for utilities, research institutions, and industry

Selected features: Secure design against contingencies; 

multi-node design; interactive interface with GIS front-end

Remote Off-grid Microgrid Design (DOE, NETL)

Supervisory Microgrid Control System for Military Installations (DOD)

Objective: Develop and demonstrate a multi-layer 

control architecture for renewable-intensive microgrids

Developed multi-
layered control, 

became the basis for 
IEEE 2030.7 Standard 

for microgrid controllers

𝑉𝑖n,t ≤
sinθ − sinθ

cosθ − cosθ
 𝑉𝑟n,t − V ∙ sec  

θ − θ

2
 ∙ cosθ + V ∙ sec  

θ − θ

2
 ∙ sinθ 1 

𝐶 =  𝑖𝑛𝑣n,g ∙ DERP       
g ∙ DERCapg ∙ Anng  

n,g

+  CFixk ∙ 𝑝𝑢𝑟n,k + CVark ∙ 𝐶𝑎𝑝n,k ∙ Annk
n,k

+ 𝐺𝑒𝑛n,j,t DERGnCstj + DERMVrj 
n,j,t

+ 𝑖𝑛𝑣n,g ∙ DERP       
g ∙ DERMFxg  

n,g
+  𝐶𝑎𝑝n,k ∙ DERMFxk

n,k

 1 

Objective function
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Heating and cooling balance
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Linear power flow

• Nonlinear formulations for such complex optimization 
problems cannot be solved, or take multiple days to solve

• To find a solution in a reasonable runtime, we linearize the 
formulation and use advanced solving algorithms

Linear 
voltage 

constraint

Linear current squared 
for loss calculation

Linear power flow accuracy against exact power flow 
results from GridLAB-D simulation  

Two main versions:

• Investment and Planning DER-CAM: Optimal sizing and placement 

of energy supply solutions for microgrids, used in microgrid 

conceptual design and feasibility study

• Operations DER-CAM: Optimal dispatch of microgrid assets, used in 

supervisory microgrid control

Wide range of technologies: including fuel cells, conventional distributed 

generators, combined heat and power, renewable generators, electric 

vehicles, conventional storage, advanced storage, building retrofits 

Multi-energy microgrid modeling: electricity, heating, cooling end-uses

DER-CAM

Test control center 
at Fort Hunter Liggett
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One-line diagram of 
Nome microgrid in AK
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• 2013 US Presidential Early Career Award for Scientists 
and Engineers awarded by President Obama in 2016

• Tool of choice for key industry stakeholders 
• Partnership with prestigious universities and companies
• 80+ peer-reviewed and 60 other publications
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Team Success

Contact: mstadler@lbl.gov

Website: building-microgrid.lbl.gov

Michael Stadler (Staff Scientist), Goncalo Cardoso (Sr. SEA), Salman Mashayekh (Sr. SEA)
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Microgrid model-predictive control

Motivation and Objective

Complex problem: Optimized customer adoption patterns of Distributed Energy Resources 

(DER) in microgrids and buildings

DER-CAM: Development of the Distributed Energy Resources Customer Adoption Model tool

Complex 
energy flow 

in microgrids

Universities and National Labs

Industrial and Government Partners

Team Success


